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Challenges in Competitive 
Requirements Engineering



Requirements are invented rather than discovered

Balancing market pull 
and technology push
Strategic innovation 
process connected to 
requirements engineering

State-of-the-art

Blinded by technology or 
passively reacting on 
current market

State-of-practice



Chasm between 
marketing and 
development

Common strategy and joint 
future vision of RE

State-of-the-art

Engineering and marketing 
are not aligned

State-of-practice



Organisational instability and market turbulence

Stability combined with 
flexibility

State-of-the-art

Inability to reach steady 
state

State-of-practice



Elementary or advanced process?

Managed process 
evolution

State-of-the-art

To small or too 
large process

State-of-practice



Specifications grow 
and grow and 
grow…

Tailored 
Requirements 
Databases

State-of-the-art

Monolithic 
specifications

State-of-practice



Overloaded 
Requirements 
Management

Controlled requirements 
selection quality and 
screening

State-of-the-art

Process is trashed by lack 
of early screening

State-of-practice



Resource planning 
Release planning

Systematic learning from 
estimation outcomes

State-of-the-art

Uncertain estimates of cost 
and value

State-of-practice



Living with
changing
requirements

Continuous and controlled 
allocation of requirements, 
readiness for controlled 
changes

State-of-the-art

Engineers want to “freeze”
requirements

State-of-practice



Living with
design
infiltration

Management of appropriate 
requirements abstraction 
level

State-of-the-art

Unnecesssary restrictions 
imposed by low-level 
requirements

State-of-practice



Requirements
dependencies
and bundling

Most important 
dependencies are managed 
by bundling and links

State-of-the-art

Dependencies are treated 
ad hoc

State-of-practice



Future Outlook



General trend in embedded systems industry

• The number of lines of code is increasing rapidly, we can 
not develop everything ourselves. 

• Non-functional requirements are critical!!



Dealing with very large 
requirements databases

Profitable?

Expensive?

Ambiguous?
Related?

Group?
Complete? Split?

Reject?

Strategic?

Requirements
DatabaseToo

much



Technical Platform (HW+SW) Release iTechnical Platform (HW+SW) Release i

Application Platform (HW+SW) Release jApplication Platform (HW+SW) Release j

Layers of Platforms

Technical Platform (HW+SW) Release i

Application Platform (HW+SW) Release j

Product
A Rel m

Product
B Rel n

Company X

Company YIn-house platform

Subcontracted platform



Platforms as product lines => 
Synchronization Challenge

Time Milestone

Internal 
platform
(HW/SW code base)

Technical 
platform 
product

Internal system & 
application platform

Mobile product 
projects



NFR challenge

Systematic prioritization of FEATURES
is state-of-art in roadmapping and 
platform/product scoping
…but…
Prioritisation of QUALITIES is 
handled ad hoc with no specific support for 
NFR roadmapping



QUPER for Quality Roadmapping

Current Bad Target

Quality level
(Feature X, Segment Y)

Target release n1

Competitor B
Competitor A Target release n2

Utility Differentiation Saturation

Useful

Useless

Competitive
advantage

Excessive

Utility breakpoint

Differentiation breakpoint

Quality level

Benefit view

Saturation breakpoint

Quality level

Cost view

barrier

Roadmap view



QUPER 
Expected Gains

Making tacit requirements explicit
Coherent terminology across organizations 
More qualified scoping debate
Documented rationale
Support change management
Better decisions -> More profitable 
products



Future technology needed for:

- Quality requirements 
- Natural language requirements
- Dependencies among requirements
- Finding your way in very large 

requirements databases
- Cross-organizational requirements 

engineering processes
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